[Implement of completely autotrophic nitrogen removal in EGSB reactor and its operation optimization].
An expanded granular sludge bed (EGSB) reactor inoculated simultaneously with aerobic ammonium oxidation sludge and anaerobic ammonium oxidation sludge were start-up to enrich completely autotrophic nitrogen removal granular sludge. Total nitrogen (TN) removal rate reached 0.101 kg x (m3 x d)(-1). Based on hypothesis of boundary layer, the transfer process between granular sludge and bulk liquid was modified, which was coupled with substance transfer process in granular sludge and aerobic ammonium oxidation, anaerobic ammonium oxidation, nitrite oxidation process, and completely autotrophic nitrogen removal model was found. The model was validated with the experimental results. According to simulation results, the operation of the reactor was optimized, TN removal efficiency and TN removal rate were increased from 52% to 61% and 0.103 kg x (m3 x d)(-1) to 0.114 kg x (m3 x d)(-1) respectively.